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ABSTRACT 



A packing apparatus for liquid crystal display modules 
simplifies a packaging process for packaging liquid crystal 
display modules and is easily incorporated into an auto- 
mated manufacturing and packaging line. The packing appa- 
ratus includes a body including a receiving space for sepa- 
rately receiving liquid crystal display modules. The body has 
a structure including a lower plate, a plurality of side walls 
extending from each side edge of the lower plate and upper 
plates extending from each upper edge of the side walls. 
Projection members are provided on the outer surfaces of the 
body to relieve and absorb an external impact. 

18 Ciahns, 4 Drawing Sheets 
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APPARATUS FOR PACKING LIQUID 
CRYSTAL DISPLAY MODULES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an apparatus for packing liquid 
crystal display modules, and more particularly to a packing 
apparatus for liquid crystal display modules which simplifies 
the process of packaging liquid crystal display modules and 
is easily incorporated into an automated assembly line for 
manufacturing and packaging liquid crystal display mod- 
ules. 

2. Description of the Related Art 

In a process of packaging liquid crystal display modules 
just manufactured, it is very important to protect each liquid 
crystal display module from damage which may occur 
during various operations, such as loading, charging, 
transport, cargo packing, shipping and the like. Generally, 
the liquid crystal module is wrapped up in a conventional 
packing apparatus, which is made from corrugated card- 
board material, in order to protect the module. The conven- 
tional packing apparatus for hquid crystal display modules 
includes a plurality of separate parts and components which 
must be assembled by hand and must be joined together at 
various stages of the packing process. Accordingly, the 
conventional packing apparatus has disadvantages in that the 
assembling process thereof is complicated, and in that the 
structure and arrangement of the conventional packing appa- 
ratus is not sufficient to prevent an impact applied from the 
outside thereof from damaging the liquid crystal display 
modules. These disadvantages will be easily understood 
from the following description with reference to FIG. 1. 

FIG. 1 is an exploded perspective view showing a pack- 
aging process of hquid crystal display modules using the 
conventional packing apparatus for the liquid crystal display 
modules. Referring to FIG. 1, the packing apparatus 
includes an internal packing frame 6 having receiving spaces 
defined by a two layer structure which can accommodate 
two of the liquid crystal display modules 2. The liquid 
crystal display modules 2 are placed into a shielding bag 4 
individually before being put into the packing frame 6. A 
packing frame 10 is provided with receiving spaces defined 
by a five layer structure which can receive each of the 
internal packing frames 6 separately. About five or six of the 
packing frames 6 can fit within the frame 10. 

In a usual packaging procedure of the liquid crystal 
display modules, the liquid crystal modules 2 are individu- 
ally put into the shielding bag 4 for the purpose of prevent- 
ing the occurrence of static electricity. Then, two of the 
modules 2, each contained in a bag 4, are received into the 
receiving spaces of the two layer structure provided in the 
internal packing frame 6. As shown in FIG. 1, the internal 
packing frame 6 has a two layer structure which is open on 
its top side thereof, and which has a longitudinal section 
substantially in the shape of "E" as viewed from the longi- 
tudinal sides thereof. Further, the open top side defines an 
inlet, and the upper portion of the two layer structure is cut 
away in each upper edge of the right and left side to have the 
shape " " as shown in FIG, 1. 

The internal packing frame 6 is made from corrugated 
cardboard material. Subsequently, each of the internal pack- 
ing frames 6 holding two liquid crystal modules 2 are 
separately inserted into the receiving spaces of the five layer 
structure provided in the packing frame 10. 

The packing frame 10 includes a perpendicular plate 12, 
hereinafter referred to as a "Y plate", having a cross-section 
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in substantially the shape of a "U", and six horizontal plates 
14, hereinafter referred to as "X plates", each spaced a 
predetermined distance and disposed in parallel at an inner 
part of the Y plate 12. By such a construction, the receiving 

5 spaces of the five layer structure are provided in the packing 
frame 10. In FIG. 1, the open lop side in the packing frame 
10 serves to be an inlet for injecting the internal packing 
frame 6. Further, protrusions 12fl having a cross-section 
substantially in the shape of a "U" are defined by the Y plate 
12 at the top and bottom portions of the packing frame 10, 
and wings 14a are provided at the same level as each of the 
X plates 14 at the exterior of the front and rear surface of the 
packing frame 10. These protmsions \la and wings 14a 
function to reUeve an impact from the exterior of the packing 

j5 apparatus when the packing frame 10 is placed into a box 30. 
Edge supporting members 16 are provided at the top and 
bottom surfaces of the packing frame 10 to support left edge 
portions defined by the protrusions 12a, and inserting cuts 
\4b are provided at the right sides of each of the six X plates 

20 W. 

Furthermore, as shown in FIG. 1, the packing apparatus 
includes a plurality of rectangular covers 18 inserted into the 
inlets in each layer of the packing frame 10, a Z plate 20 to 
be inserted into the inserting cuts l^b defined in the X plates 

25 14, and sheets 22 each inserted into the spaces formed in the 
top and bottom surfaces of the packing frame 10 to support 
the protrusions 12a. With such a construction, when the 
internal packing frames 6 receiving two units of the Uquid 
crystal display modules 2 are individually received into five 

30 receiving spaces through the inlets of the packing frame 10, 
the rectangular cover 18 is received into the inlets in each 
layer. Next, the Z plate 20 having a cross-section substan- 
tially in the shape of "U" is inserted into a series of inserting 
cuts 14^7 defined in the X plates 14, In this case, the length 

35 of the Z plate 20 is equal to that of the Y plate 12 including 
the height of the protrusion 12a defined on the top and 
bottom surfaces of the packing frame 10. Likewise, sheets 
22 having a longitudinal section substantially in the shape of 
a "U" are individually inserted into the spaces formed in the 

40 top and bottom surfaces of the packing frame 10. Edge 
portions in the left side of the sheets 22 are cut away to insert 
the edge supporting members 16 of the packing frame 10. 
Finally, the packaging process is completed by putting the 
packing frame assembled as described above into the box 

45 30. 

As described above, in order to protect the module from 
any exterior impact, the conventional packing apparatus has 
been used when padcaging the liquid crystal display module. 
However, it is difficult for the above-mentioned packing 

50 apparatus to protect the module from the exterior impact 
safely and reliably because of the structure of the packing 
apparatus and because the packing apparatus is made from 
corm gated cardboard material. Also, the conventional pack- 
ing apparatus has disadvantages in that the complicated 

55 structure as shown in FIG. 1 requires an extremely difficult 
assembly process to be done by hand and in that the 
assembling procedure thereof is complicated because the 
plates are separate from each other. Further, the conventional 
packaging apparatus has disadvantages in that, since it is 

60 made from corrugated cardboard material and the plates are 
separate from each other, alien substances such as dust, 
particles and the like accumulate in the assembling process 
of the packing apparatus. 

Recently, since the packaging procedure of liquid crystal 

65 display modules tends to be automated along with the 
automation of the production process, it is strongly desired 
that a packing apparatus for the liquid crystal display 
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modules can be incorporated into an automated assembly FIG. 1 is an exploded perspective view showing a pack- 
line for manufacturing and packaging liquid crystal display aging procedure of liquid crystal display modules using the 
modules. conventional packing apparatus for liquid crystal display 

modules; 

SUMMARY OF THE INVENTION 5 piG. 2 is a perspective view showing a packing apparatus 

To overcome the problems described above, the preferred liquid crystal display modules according to a preferred 

embodiments of the present invention provide a packing embodiment of the present invenUon; 

apparatus which packages liquid crystal display modules ^1^. 3 is a development diagram showmg the packing 

safely and prevents damage to the Hquid crystal from being apparatus of FIG. 2; and 

caused by an exterior impact. 10 f ^G. 4 is an exploded perspective view showmg a pack- 
^ ^ .-1 . 1 aemg procedure of the hqmd crystal display modules using 
Tlieprefenred embodiments of the present invention also t^'acking apparatus in FIG. 2 
provide a packing apparatus for liquid crystal display mod- 
ules which simplifies packaging operations and reduces the ' DETAILED DESCRIPTIGN OF PREFERRED 
time required for packaging liquid crystal modules. EMBODIMENTS 

The preferred embodiments of the present invention fur- Referring to FIG. 2, there is shown a packing apparatus 40 

ther provide a packing apparatus for liquid crystal display for liquid crystal display modules according to a preferred 

modules which is adapted for automation of a packaging embodiment of the present invention. In FIG. 2, the packing 

process apparatus includes a packing firame 42 having a structure 

'.^ fj t..- ^r.i. * which includes a lower plate 42c. The lower plate 42c 

According to one preferred embodiment of the present ^ ^^f^^^ly comprises a substantiaUy rectangular frame 

mven ion, a packing apparatus for liquid crystal display ^^^^^^ ^ ^ ^^^^ ^ ^/j^^ area thereof, 

modules includes a single uniUry body having a lower plate 3.^ ^^b and 42d extend from each side edge of the 

and a plurality ot side walls eacb extendmg trom a respec- j^^^^. and the side walls 42b, 42d are integrally 

tive side edge of the lower plate, each of the side walls connected to the lower plate 42c. Each of the side walls 42b 

including at least one upper plate or cover extending from an ^ includes an upper plate or cover 42a arranged to be 

upper edge of the respective side wall and bemg integrally integral with and extend from each of the upper ends of the 

formed with the respective side wall, the body being pro- ^i^e walls 42b and 42d. The upper plates or covers 42^ can 

vided with receiving spaces allowing for insertion of the be folded over and down towards the lower plate 42c after 

liquid crystal display modules separately into a respective the liquid crystal display modules have been inserted into 

receiving space, and projection members defined on outer the apparatus 40. 

surfaces of the body to relieve an impact fi:om an exterior a plurality of projections 44 are preferably provided on 

thereof. the outer surface of the packing frame 42 for absorbing 

A packing apparatus for liquid crystal display modules impact applied to the apparatus from an outside thereof, 
according to another preferred embodiment of the present Fixing jaws 46 are disposed on the inner surface of the side 
invention includes a single unitary body having a lower 35 walls 426 and 42d to individually receive and hold the liquid 
plate, a plurality of side walls extending firom a respective crystal display modules therebetween, 
side edge of the lower plate and each side wall including at The packing apparatus 40 for liquid crystal display mod- 
least one upper plate extending from a respective upper edge ules shown in FIG. 2 is produced preferably by a metal mold 
of the side walls and being integrally formed with the side and made from resins such as Expanded Poly Ethylene 
walls, the body being provided with receiving spaces for 40 (EPE), Expanded Poly Propylene or the like. In order to 
allowing for insertion of the liquid crystal display modules protect the liquid crystal display module from exterior 
therein and a plurality of fixing jaws spaced from each other impact, the packing frame 42 includes a lower plate 42c, side 
and opposed with respect to each other at the inner surface walls 42£> and 42d extending from side edges of the lower 
of the side walls to receive the liquid crystal display modules plate 42c, and upper plates or covers 42fl extending from 
separately, and protrusions provided at each end of the 45 each upper end of the side walls 42b and 42d. The lower 
outermost fixing jaws. plate 42c of the packing frame 42 preferably has a substan- 

A packing apparatus for liquid crystal display modules dally rectangular cut-away portion at the center thereof. 

according to stiU another preferred embodiment of the When the packing frame 42 is expanded, it has an integral 

present invention includes a single unitary body having a structure in a rectangular shape as seen from the unfolded 

lower plate, a plurality of side walls extending from a 50 diagram of the packing apparatus in FIG. 3, and which takes 

respective side edge of the lower plate, each side wall a box shape with four planes by folding four edges thereof. 

including at least one upper plate extending from a respec- The packing frame 42 preferably has slant surfaces at the 

tive upper edge of the side walls and being integrally formed edges or joints of the four planes thereof so that it can be 

with the respective side wall, the body being provided with easily folded. In other words, each of the edge portions or 

spaces for allowing insertion of the liquid crystal display 55 interconnectedjoints of the packing frame has a longitudinal 

modules and a plurality of fixing jaws spaced from each section in the shape of "V** as seen from FIG. 3B. It should 

other and opposed with respect to each other at an inner be noted from the differences between the state of the 

surface of the side walls to receive the liquid crystal display apparatus 40 shown in FIG. 2 and that shown in FIG. 3B, the 

modules separately, and protrusions provided in each end of side walls 42b, 42d are foldably connected to the lower plate 

the outermost fixing jaws positioned at edge portions of the eo 42c and the upper plates 42a are foldably connected to the 

side walls to rcUeve an impact from an exterior thereof. respective side walls 42b, 42c. Thus, the apparatus can 

„ „ easily be transformed from the flat, unfolded state shown in 

BRIEF DESCRIPTION OF THE DRAWINGS ^^'^^ foij^j .j^^^ j p^^.^ i„ 

These and other objects of the invention will be apparent upper plates or covers 42a of the packing firame 42, the sum 

from the following detailed description of the preferred 65 of each width of the two covers 42fl preferably has a 

embodiments of the present invention with reference to the dimension less than or equal to the width of the packing 

accompanying drawings, in which: fi-ame 42. 
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The projections 44, which are preferably formed by two 
protruding members disposed on each outer surface of the 
packing frame 42 along the transversal direction in such a 
manner that they are spaced by from each other, serve to 
relieve and absorb the exterior impact applied to the appa- 5 
ratus 40. The projections 44 provided on the lower plate 42 
of the packing frame 42 are positioned on each side end of 
the outer surface of the packing frame 42 and have a 
cross-section substantially in the shape of a "U" as shown in 
FIG. 3. 

The fixing jaws 46 are disposed on each inner surface of 
the side walls 42b and 42d of the packing frame 42 in such 
a manner that they are spaced by a predetermined desired 
distance therebetween and opposed with respect to each 
other. In order to insert ten liquid crystal display modules 
separately, the inner surfaces of the side walls 42b and 42d 
. of the packing frame 2 are provided with eleven pairs of 
fixing jaws 46. The number of liquid crystal display modules 
able to be accommodated in the device 40 and correspond- 
ing number of fixing jaws 46 can be varied as needed. The 
above described structure of the apparatus eliminates the 
necessity of the additional inner packing frames 6 as shown 
in FIG. 1, which are required for putting the liquid crystal 
module thereto in the conventional packing apparatus. 

Further, the upper portion of the fixing jaws 46 preferably 25 
have slant surfaces 46a at each end thereof as shown in 
detail in FIG. 3A- These slant surfaces define an inlet area 
48 for inserting the liquid crystal display module and are 
provided to insert and draw the liquid crystal display module 
easily by widening the entrance of the inlet 48. Also, the 30 
outer side of two pairs of fixing jaws positioned at the ends 
of the side walls 426 and 42d of the packing frame 42 are 
provided with protrusions 46b having a predetermined dif- 
ference in the level thereof. The two pairs of fixing jaws 46 
each have a longitudinal section substantially in the shape of 35 
"U", as seen from FIG. 3B, by providing the protrusions 46b 
at the ends of the outermost fixing jaws 46. These protru- 
sions 46b prevent a deformation of the packing apparatus 40 
and relieve and absorb the exterior impact. 

FIG. 4 is an exploded perspective view showing a pack- 40 
aging process of the Uquid crystal display modules using the 
packing apparatus 40 according to a preferred embodiment 
of the present invention. Referring now to FIG. 4, the liquid 
crystal display module 2 is put into a shielding bag 4 to 
prevent the occurrence of static electricity, and then the 45 
shielding bag 4 holding the liquid crystal display module 2 
is separately inserted into a receiving space provided in the 
packing apparatus 40. After ten or a desired number of liquid 
crystal display modules 2 are inserted into the packing 
apparatus 40 in the above manner, the covers or upper plates 50 
42fl of the packing frame 42 arc closed by folding the upper 
plates 42a over and down toward the lower plate 42c. 
Finally, the packing apparatus 40 is put into and wrapped up 
in the box 30. As a result, by using the integral packing 
apparatus according to the preferred embodiments of the 55 
present invention, a packing apparatus assembling process 
only requires a single simple folding procedure. Thus, the 
use of the packing apparatus according to the preferred 
embodiments of the present invention greatly simplifies the 
packaging process of the liquid crystal display modules. eo 

As described above, a packing apparatus for the liquid 
crystal modules according to the preferred embodiments of 
the present invention is integrally formed and easily trans- 
formable to a final form so that packaging of the liquid 
crystal display modules can be done in a single simple 65 
folding procedure. Accordingly, this apparatus can simplify 
the packaging process and is easily applied to an automation 



fine of the factory where liquid crystal display modules are 
manufactured and packaged for shipment. Also, the packing 
apparatus according to the preferred embodiments of the 
present invention is made from resins and includes the outer 
projections and the protrusions in the outermost fixing jaws, 
so that it can protect the liquid crystal display modules 
contained therein from exterior impact. 

Although the present invention has been explained by the 
preferred embodiments shown in the drawings described 
above, it should be understood to the ordinary skilled person 
in the art that the invention is not limited to the preferred 
embodiments, but rather that various changes or modifica- 
tions thereof are possible without departing firom the spirit of 
the invention. Accordingly, the scope of the invention shall 
be determined only by the appended claims and their eqiiiva- 
lents. 

What is claimed is: 

1. A combination comprising: 

a plurality of liquid crystal display modules; and 
a liquid crystal display module packing apparatus having 
the plurality of hquid crystal display modules packed 
therein, the liquid crystal display module packing appa- 
ratus including: 

a single unitary body including a lower plate; 

a plurality of side walls each extending from a respec- 
tive side edge of the lower plate, each of the side 
walls including at least one upper plate extending 
from an upper edge of the respective side wall and 
being integrally formed with the respective side wall; 

a plurality of fixing jaws connected to the single unitary 
body and arranged to define at least one liquid crystal 
display module holding unit which includes two 
adjacent fixing jaws for holding one of the plurality 
of liquid crystal display modules, the two adjacent 
fixing jaws being spaced from each other by a 
distance that is slightly greater than a thickness of the 
liquid crystal display module and is set such that the 
liquid crystal display module is held in the hquid 
crystal display module holding unit and contacts the 
two adjacent fixing jaws of the hquid crystal display 
holding module; and 

protrusions extended outwardly from each end of out- 
ermost fixing jaws to relieve an impact from the 
exterior of the packing apparatus. 

2. An apparatus as claimed in claim 1, further comprising 
a plurality of projection members provided on outer surfaces 
of the body to relieve an impact from an exterior thereof. 

3. An apparatus as claimed in claim 1, wherein the fixing 
jaws are opposed with respect to each other at an inner 
surface of the side walls to receive the liquid crystal display 
modules. 

4. An apparatus as claimed in claim 3, wherein the upper 
portions of said fixing jaws have slant surfaces at each side 
thereof. 

5. An apparatus as claimed in claim 1, wherein said 
packing apparatus is made from resin. 

6. An apparatus as claimed in claim 1, wherein the side 
plates are foldably connected to the lower plate. 

7. An apparatus as claimed in claim 1, wherein the upper 
plates are foldably connected to a respective one of the side 
plates. 

8. An apparatus as claimed in claim 1, wherein the lower 
plate comprises a substantially rectangular frame element 
having an opening at a central portion thereof. 

9. A combination comprising: 

a plurality of liquid crystal display modules; and 
a liquid crystal display module packing apparatus having 
the plurality of Hquid crystal display modules packed 
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therein, the hquid crystal display module packing appa- 
ratus including: 

a single unitary body includiag a lower plate; 

a plurality of side walls each extending from a respec- 
tive side edge of the lower plate, each side wall 5 
including at least one upper plate extending from a 
respective upper edge of the side walls and being 
integrally formed with the respective side walls; 

a plurality of fixing jaws connected to the single unitary 
body and spaced apart from each other by a distance lo 
that is greater than a thickness of each of the liquid 
crystal display modules and arranged such that each 
of the liquid crystal display modules are in contact 
with two of the fixing jaws; and 

protrusions extended outwardly from ends of the out- 15 
ermost fixing jaws to relieve an impact from the 
exterior of the packing apparatus. 

10. An apparatus as claimed in claim 9, further compris- 
ing projection members provided on outer surfaces of said 
body to relieve exterior impact. 20 

11. An apparatus as claimed in claim 9, wherein said 
packing apparatus is made from resin. 

12. An apparatus as claimed in claim 9, wherein the side 
plates are foldably connected to the lower plate. 

13. An apparatus as claimed in claim 9, wherein the upper 25 
plates are foldably connected to a respective one of the side 
plates. 

14. An apparatus as claimed in claim 9, wherein the lower 
plate comprises a substantially rectangular frame element 
having an opening at a central portion thereof. 30 

15. A combination comprising: 

a plurality of liquid crystal display modules; and 



a liquid crystal display module packing apparatus having 
the plurality of fiquid crystal display modules packed 
therein, the liquid crystal display module packing appa- 
ratus including: 

a single unitary body including a lower plate; 

a plurality of side walls each extending from a respec- 
tive side edge of the lower plate, each side wall 
including at least one upper plate extending from a 
respecdve upper edge of the side walls and being 
integrally formed with the respective side wall; 

a plurality of fixing jaws connected to the single unitary 
body and arranged to be spaced apart from each 
other such that an adjacent pair of the fixing jaws 
contact a portion of opposite major surfaces of one of 
the liquid crystal display modules such that the liquid 
crystal display module is held in between the adja- 
cent pair of fixing jaws; and 

protrusions extended outwardly from ends of the out- 
ermost fixing jaws positioned at end portions of the 
side walls to relieve an impact from the exterior of 
the packing apparatus. 

16. An apparatus as claimed in claim 15, further com- 
prising projection members defined on outer surfaces of said 
body to relieve exterior impact. 

17. An apparatus as claimed in claim 15, wherein the 
upper portion of said fixing jaws has slant surfaces at each 
side thereof. 

18. An apparatus as claimed in claim 15, wherein said 
packing apparatus is made from resin. 
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